Development of multiple sclerosis (MS) is more prevalent in females than in males, but the underlying mechanisms are not clear. Microbial infections have been suspected as triggers of MS and it is not known whether gender differences in reactivity to environmental antigens contribute to the disease pathogenesis. We demonstrated that ACA 83-95, a mimicry epitope from Acanthamoeba castellanii for proteolipid protein (PLP) 139-151, induces clinical signs of encephalomyelitis in both male and female SJL mice. Conversely ACA 83-95-induced effector cells from males fail to induce disease in female mice. Although we found no gender differences in the frequencies of antigen-specific cells including cytokine production, PLP-specific cells induced with ACA 83-95 differed in T cell receptor vβ usage from those induced with PLP 139-151. The data suggest that cross-reactive T cell expansion occurs similarly in both males and females, but their diseaseinducing ability is influenced by gender.
Introduction
Epidemiological data indicate that a number of autoimmune diseases are more prevalent in females than in males. These include systemic lupus erythematosus (9 to 13:1), Sjogren's syndrome (9:1), myasthenia gravis (2 to 14:1), scleroderma (3 to 4:1), Hashimoto's thyroiditis (3:1), multiple sclerosis (MS) (2 to 3:1), and rheumatoid arthritis (2:1) (Ahmed et al., 1999; Beeson, 1994; Lockshin, 2001; Whitacre, 2001) . MS is a chronic demyelinating disease of the central nervous system (CNS). The disease severity in female patients is reduced during pregnancy, but the symptoms of MS return to their pre-pregnant state within six months post-delivery (Confavreux et al., 1998) . Such an alteration in the disease course is attributed to elevated amounts of T helper (Th) 2 cytokines during pregnancy. In contrast, men are less likely to develop MS than women, but they tend to develop a more severe, chronic form of the disease (Compston et al., 1998) and the underlying mechanisms are unknown.
Three major myelin antigens (Ag), namely proteolipid protein (PLP), myelin basic protein (MBP) and myelin oligodendrocyte glycoprotein (MOG), have been identified as candidate autoantigens in MS pathogenesis. Healthy humans carry myelin-reactive cells in their naïve periphery, but CNS autoimmunity does not occur spontaneously. How this tolerance is maintained is a fundamental question. It has been suggested that the environmental Ag that bear structural similarities to self-Ag break self-tolerance by crossreactivity. This is the basis for the molecular mimicry hypothesis, and several microbial mimics have been shown to induce CNS inflammation through the generation of cross-reactive T cells in an adjuvant protocol of experimental autoimmune encephalomyelitis (EAE) (Sospedra and Martin, 2005) . Miller and Karpus, 2007) . These phenotypes resemble some of the clinical features of MS, making observations in mice relevant to humans. Gender bias in susceptibility to EAE exists for all of the above Ag, except for MOG 35-55-induced EAE in C57BL/6 mice (Okuda et al., 2002) , suggesting that gender differences vary depending on the type of Ag or genetic backgrounds. Our studies involve PLP 139-151-induced EAE in SJL mice. While both male and female mice develop PLP-induced EAE with equal severity, relapses occur only with females, and the disease is restricted to the monophasic form in males (Bebo et al., 1996) . We recently identified a mimicry epitope from Acanthamoeba castellanii (A. castellanii), called ACA 83-95, that induces autoimmune encephalomyelitis by generating T cells that cross-react with PLP 139-151 (Massilamany et al., 2010) . Using ACA 83-95 as a test antigen, we addressed the hypothesis that CNS autoimmunity induced by cross-reactive environmental Ag differs by gender. We provide evidence that in response to ACA 83-95 both male and female SJL mice generate similar frequencies of PLP 139-151-
